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Florida State University
Dabin and Taveggla (196&) described an impressive variety of
regearch in wnich numerous teaching methods have shown virtually
no rellatle differences in the performancé of students, Indeed,

if it were not for the findihg that study time did contribute to

ED0501 40

improved grades for college students, their report would have been
even nore devastatiﬂs.

Ctrers {(e.g. Markle, 1967) have reported dramatic improvenments
in perforrance achleved through a systematic apovroach to course de-
sign which concentrates on the learner, not the teacher, which spec-
Afies revisions in the materials and approach based on data collec~-
ted frcm real students. At least tentatively, it cseets reascnatie
to adopt tne positlion trnat one may safely lgnore the nuances per-

celvesd iy

oany as lagertant in "teaching," and concentrzte on de-

1A queh mere conpirehensive set of reports and data have teen col=~
lected tren czii be reperted nere. These date have been selected Uty
the autror feor the ~-urpcse of 1llustreting erecific features of
course desian, The conclusicne érevn are tiose of the suthor &nd do
rnot necesesarily reflect tune official position of the U, 3. Naval Acsd-
ey, t.e Now Yerz Instlitute of Technology, or tic U, 8, Cffice of Zd-
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ucetion,

27nls work was done by the author as a conegultant to the lNew York

-

3

E ’ . Institute of Technology in collatoration with Ete-ley L. Schwartz =2nd
L
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signing experiences intended to producc specific performances in
learners..

| Thies research was ccncerned with one aspect of a total effort
Lo design & multi-media physics course, that of collecting data
specifically on the learning materials used in the Fall of 1969,
Further, 1t was planned ihat preliminary comperisions would be made
tetween the traditicnal physics ccurse and the multi-ﬁedia course
under development,.

The 1969 tryout followed two earlier tryouts of similar mater-
ials on a much snaller scale. These carlier tryouts were concerned
with the level of content and the methodological problems of imple=-
menting the multi-media cours.:, The Fall 1969 tryout was designed
to collect data on the learning materials ‘and procedures, and the
Spring 1970 tryout provided the first opportunity to conduct the
course on a relatively self-paced basis.

The original and suktsequent versions of the course were design-
ed according to the procedures set forth in *he Empiricsl Course
Development Model (Deterline aréd Ersnson, 1%71), a szecific reoulre-
ment of wiich 1s the continuous recycling of the courcse to insure
that plenned improvements are made during each iteration., The model
provides for the repeated collection and analysis of three distinct
types of data: time, perforvance, and rating.

Tim¢ data &re collected principally when the subject is actuslly
in contact with the unloue feature of a perticular exgerinmentzl con-
dition, Perferiance data are collected regulerly cn as saturated
& tascis as time rernits. Rating data are ccllected on stucdent con-
fidence, preference, and estimates of difficulty. Repeated analyces
of tils data and continucus revicion of the course ultizztely szculd

O
[ERJ!:‘tend to optinmlze perfer-ance accerding to tie requirerents found
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in subsequent years,

The Fall 1969 tryout «as conducted under actual orerating con-
ditions at the Academy, except for the rigid scheduling of the stu-
dents lmrosed by the experlimental design. Ethical coneiderations
and Acedeny administrative requirements made it essential that no
midshipman be penallized tecause he was & part of the experiment,
This rule held true whether the student was a member of %the experi-
mental groups or the ccntrel groups. Thus, the formative data col-
lected during trls neriod are of considerably more value than the
sunmative data,.

There are 158 Terminal Cbjectives {(TO's) of the course, each
of which 1s composed of one or more enabling objectives which may
or may not be hiorarchical, The T0's were ordered according to a
strategy developed by Finkel {(1969) and learning materials were
develored to produce the desired level of student perforrance on
these objlectives,.

Thie rezort is conzerned vith the specific data collected on
cecn of t.e learning uwateriels, Lle tecinical craractericstice of
tnz criterton-referesrced teet items used 28 mezcsures of the TC's,
ané the treferences of the students for tre alternestive aprroaches
to study., Incldentally, some interiu data of a summnative nature
will be precented to indicate tre progreés and direction of the
contir iing work.

The vltirate intention in the prolect is to irovide t:-e Naval
Acade-y uith en effective ard efficlent Physlces Cource tzced on thre
wrpirical Develorment Yodel, and readlily mecdifiable by the course

inetructors once tte final packeze has been delivered. It ie im-

pertent to note tuiat thec wethods 223 procedures to te 2wployed in
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contlnuously improving the course are thought to bte equally im-
portant to the final package of materials,.

| Since it 1s planned thet the course will be revised regularly,
any course component should contribute directly, c<ither independent-
1y, or in combination, to the achievement of criteria, C(Cther fact-
ors being equal, those contributing course components which are
least expenslve, or, more easlly and inexpenuively revieced, should
te selected for the final package, Time, preference, and performance
measures should 2l be considered in asserbling the final package.

Hypotheses

Two bases were used to derive hypotheses: The.intended purpose
of the course, and, the specific characteristics of the parallel me-
dia .used.. . S . -

l. The experimental groups will heve a higher population mean
performance on the Final Exazination,

2. The experimental groups will have a smaller population var-
lance tnen will the control groups on the Final Examinetiocn.

3. Audlovisual grours vill rhave & nigiier reooulation ean scere
on motiop dererdent posttest items than will cther parrallel media
groups pooled,

4, Tnhere will be no population mean difference between parall-
el media grcups pooclad and ctrner exierimsntal groups pooled on diff-
icult nmedia=relatel costtest items,

5. There will te no population mean differerce betwzen the
parallel media griups pooled and tle other experimental groups pool=-

ed on all mediea-reclated posttest items,



Method

SUBJECTS

The subjects were 371 second year midshipmen at the U,3. Naval
Academy enrclled in the 5211 Physice course during the Fall of 1969,
This number includes students who took the Final Examination and on
whom backeround data was avsilable,.

MATERIALS

The learning materials included four widely used basic Phyeics
textboo'ts selected Ly the Faculty of the U,S, Naval Acadewm; for the
5211 course,. These textbooks served as the scurce of'contenb from
which other learning materials were developed,.

Content in the textbooks waa selected and converted to Terairal
OtJectives (TO's).. These TO's were then-organized and seouenc:d log-
ically. A Study Gulde was developed from ihe objectives, conteining
problers and sclutions, a.ad additionzl eletoration of the content,
eand was programmed with branched remedials according to & scrambled
book format,

The content of the Study Guide was then anzlyzed to select toplcs
for additional elatoration in the "parallel media." The "parellel
media" rcnelsted of: &) Videotape recordinge of 1£5-40 minute duretion,
b) Telking Books, consisting of etill visual adaptations of thé video
porticn of the videotape, With an auditory comrentery scripted from
the audlo portion of the vicdeotare, and c) Illustrated Encks, ia vhich
vieusle from the Telking Bcox were e-zhasized and hichlighted, anc,
the éudic “ortion was concdensed end printed with graphic evchasls,

Four criteria were used to naxe tnls selection of content(moticn
dependent; difficulty; Acadeny experience; course belance.) This
selection procedure ie elatorated »n in Deterline ard Brans:n (1969),

In addi-ion to the "ecanned" tatertials, two tyres of lecture were

5
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also used, First, a series of lectures with specific demonstrations
were prepared and based on the T0's for a given lesson, Then, a
series of lectures, without demonstration, was also prerared on the
gsame TO's.

RESPONSE MFASURES

tudent perforrmance in the couree was measured by 159 criterion
referenced constructed response items administered ten items per wsek
except for weeks A B, and H, where 12, 7, and 20 ltems respectively
were given. Students were asked to make three entrles on the answer
sheet provided for each question: thel» answer to the question, their
snbjective confidence according to & method derived from Shuford and
Massengill, and finally by thelr rating of the item difficulty on a
five point wcale.. Thirty §f these 159 1teas tested TC's on which
parallel media p'esentztions were avallable,

Following tr2 completion of the course, the students were given
a €0 item Final Exanina*tion composed of helf multiple-choice and helf
constructed-resronse items, .ne Final? Exanination waé used princi-
pally to determine the student!s grade in tre course.

The yine studants s2znt in contsct with the expnerirmentzl pater-
ials or pfocedures waa recorded by proctors, Eacl ¥cnday, durlng tlre
second half of the course, students were asxed to coqnlete a 13 item
rating scale designed to obtaln studert reactions to specific features
of the experirertal condit!ons,

Eazh test cuestlon was rated by the Acadeny faculty prior to its
adminietration on two five polnt scales! relative difficulty in Math-
etetics, and rclative difflculty in Physics, Zacr ite- wes 2lesc exam-
ined for being lnappropriately easy or difficult and for belung irrel-~

event to tre TO helng tested, An averege difficulty rating of Physice

‘and Matreratics was calculated for each test 1tem. Popham and Husek

6



(1969) have discussed this approach more completely.

The programmed Study Guldes used "wet-to-reveal" answer sheetss
When the student answered a questlion, he marked a chemically treat-
ed box.. If hls answer was correct, he was directed to the page con=
taining the next question. If wrong, he was directed to a remedial.
When he corpleted the remediel, he then answered again on the chem~
ical answer sheet, Thia procedure was regeated until he was correct,
or made a total of four responses. The answer sheets were optically
scenned and the number of answers actually revealed were counted for
each of the 600 plus Study Gulde problems,

In addition to the performance, preference, and time data, other
measures were avallable on the midshipmen:

SAT Verbal and Matrezstics; Strong Vocational Interest Blank; Qual-
ity Point Ratio; Whole Man Score; Physics 6epartment Validaﬁing Exam=-
ination; Hlgh School Rank; Academy Naval Scale. It was felt that in-
dividual differences might play some gart in rerfor-ance or prefere
ence of the variouas experimental conditions. The rationale for the
selection of tite measures and the poseible impliceticns of thelr use
1s detailed in Dcterline and Sransen (1969), &nd Branscn srd Deter-
line (1971). |
PRCCEDURE

Cne-hundred eiglkty one midstipmen were randcmly ascsigned to seven

groups, There were seven experirentsl conditions allowing each greoup
a differest treatzent each weex for seven weeks. Tne 16 week Acad-
eny tenester wae divided into two seven=-week blocxs, allowing for a
weer of revlew‘after‘each seven week bloek, Tne grouprs were ascign-
ed to ccnditions by the selcetion of two Latln Squares accerding to
the procedure deecrited in Deterline and Branson (1969). The Latin

@ Squares were used to balsnce order ard scguence 2{fecte of present-

EI{l(zation, and to peralt ccapliance with Ac=20¢-y colicy of -aking all

Full Tt Provided by ERIC.




materials available to all midshipaen..

Esch Saturday, the posttest for that week was glven immedlately
following the administration of the pretest for tne coming week, Dur-
ing the semester, the combined testing time for pre and posttests could
not exceed one hour..

Each exnperimental group was identified by the feature distinguish-
ing 1t as uniyue: Audiovisual (AV) recelved the videotapes; Talking
Book {TB); Illustrated Book (IB}; Lecture Demcnstration {(LD); Study
Guide (sS@); Lecture {L); Studcnt Cption (S0) was free to uce any or
ncne of the prescribed materlals,

Posttests were scored immediately upon corpletion by the students,
and scores were posted by 8:C0 A, M. Monday. In addition to ihe mid-
shipznan's score, a listing of the TO's on w@ich hg micsed questions
was printed on the same sheet. If & student missed more than three
questions, he was requested to make an appointment with his instruc-
tor for a remedial session., If he miesed more than filve, he wae re-
gulred to attend such & session,.

Cne-way analvses of varlance were gerformed on toth tre ccnfid-
erice nodifled scores and the zrovporticons coerrect using, from tre Latin
Square presentétion secuence, grouys, weeis, and conditione as treat-
ments. These aralyses were performed independently on thLe media  re-
lated items and the totel posttest scores. Media related items are
& subset of the total test score..

Results
HYPCTHESIS TESTS

Tae null form of Hyzothesls 1 was not rejected on the basls of
en 1nadecuate t value, g(l.o.

Tae null form of Hyrothiesls 2 was r:jected on the tasis of & var-

o ‘asnce ratlo of 1.5&. which with 145 and 1€¢ df, 1s slgnificant at .01

Eﬂﬁig;evel.. ' 8
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The null form of Hypotheuis 3 was nont teastable since the sample
mean difference wag the oppésite of the hyrcthesized direction.

No declsion on Hypothesis 4 was made since t < 1.0..

Hypothesis 5 was rejected (uslng a two-talled test) on the basis
of a mean difference favering the non-parallel media conditions {t =
-28,36, 76 df, p <.005),.

Slnce the varliances were different and the means were not, a poss-
itle contributor to that increasud variance might te differe.t perfor-
mance on thne two sub-tests contalined in fhe Finel Exeminratlon, If the
distribution of Final Examiﬁation gcores was bimodal for the contrel
students and not for the experimeaital students, one rossible explana=-
tion of the increased variance mi:ht te offered,. The contrecl group did
glgnificantly better on multiple-ciioice questions than they did on con-
structed-response questions (i = 4,15, 3&2 df, p<.005). This differ-
ence did not hold for the experiméntal groups (t = 1,52, 10 df, p >
205) ..

The one-way analyses of variarce were concerned with major group
dlfferences on the total seores.;‘First, tne F for exzerinental cori-
diticns war not siznificert, nei{her for prozertien ccrrect nor for
confidence rmcdified scores, in tuth cases teing ¢ 1.0..

The F'e fcr weeks were toth‘significant teyend the ,01 level,
probably indicating, since all reetzments occurred in all weeks, a
Gifference in difficulty la=vel of the Fhysics' materiale (rrovcrtion
‘correct, F = 321.5, df 5, £4E, 1 (.0l; conficence, F = 34.€, df 5) £45,
p {.01}.

TERMINAL CEJZCTIVES

For each of the To’s, ae'represented by tre rposttezst 1lteme and

the Study Guide responses, the following data were ccilected for re-
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vision purposess
proportion correct

confidence nodified scores
difficulty rating in Prysies
difficulty rating in Mathematics
student difriculty rating

recorded confidence

o . - - - ) TS e Ay S LT S S S R W S WS e S S R W S wS e P e e e ws O

ingert YTable 1 about nere

Table 1 indicates the correlation matrix among these variatles.
Faculty Physics and Mathematics ratings show moderately high (.66)
linear relationshlp., Also of note ig the r of .66 between the stu-~
dent's confidence and his fating of difficulty. He was more confldent
of the difficult items.. It also apLears th;t the faculty was a better
Judge of the difficulty of the items than was the student,. All of
thecse relationships are hign encurh tc bte ugeful 1n ecurse revicion.

BACKGRCUKD VARIASLES

In seerching fer data upon which to bgse media decicslioneg, 1t was
thcugnt t%at‘an arglycls of the relationsnicss szciz tackrrcuni ard
perfor:anée verlatles would imprcve predicticns, Table 2 incdlcates
tt.e intercorrelations aunopg 9 selected veriables, While 1ione of ‘the

correlations ie surprisingly hich or 1low,

B L L R e L e O A

Inse t Teble 2 atout here

the latk of reletionship tetween the Fina) Exarinaticn erd the total
posttest perforresnce le encoarasing, in llght ¢f the Interntlore of thre
course deslgners,.

PREZFIRECE ani TIMz DATA

[Kc

wll Toxt Provided by ERIC

Itexs ¢cn tue rating scale were contined for each exierinertal
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group and a single dimension of favorable-neutral-unfavorable was
used for between group comparlsons. Each group could be described
with three scores: proportion favcrable, propertion neutral, and pro=-
portion unfavorable., Two rankings were made, the first ranked the
groups on the favorsble proportion, the sgecond ranked the groups on

the unfavorable proportion.

D AL D e . - D R D D D D AL e G D R s WD e D e D TN D S n WD TN A e - D WS AN W S

Table 3 reveals the Lecture and the Student Option ccaditions
to ve essentially tied and rated both as most favorable end least un-
favorable. The L/S¢ condition eerned the opposite rankings: least fa-
vorable and most unfavorable,.

While the favorabie arnd unfavorable are two ends of the same con-
tinum, and are thus anot independent, both rankings were made to elim=-
ina.e the influence of neutral responses,

Total time spent in each experimental conditlion by ell students
was coniputed and rank-ordered from least to most. Meen time rer con-
dition was 171 zlnutes with e stendard deviaticn of 61 ninutes, Lec-
ture and Studsnt Cztion conditions reoguired the least a—cunt of tinme,
vhile tre L/SG condition required the most., The rani correlatior. {rho)
between preference ané tinme wag ,(7, allovwing relection cf the null
hyrothesis (Ho} rho=0) at t%e .02 level,.

Dlscussion

2EZRFC

o)
(D]

LM

DATA

ANC

1t wae not the purrocse of tne trvout to arrance evierizentel econ-
ditione waich would precduce statlstically sicnificent differences,
Rather, the purpose was to gather data which would be useful in re-
vielng the cource to make it mors sappropriste for student-raced use,

Procedurally, the kinde of data collected Tust te relatively inexren-

11
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sive and require minigum time, Successive iterations of the course
are not likely to improve student performance 1f such data cannot be
uséd for purposes of revision,

;t is one purpose of the course to increase mean student perfor-
mance and reduce the varlation in group performance, To that end, the
rejection of Hypothesls 4 indicates that progress was made,. While the
difference between means favored the experimental groups, the differ-
:nce wae not ststistically significant,

Not unexpectedly, all experimental groups did as well on those
Final Examinration questions requiring constructed response answers as
they did on the multiple-cholce questions,. This wag not true of the
control groups, even though no corrsction for guessing was made,

The exgperimental conditions were all apparently equally effec-
tive in teaching students the required criterion hehavior, It éhould
be rnoted, however, that the criteria were btased on & highly 1limited
renge of resnonsest the working of Physics problems, Thie conclusion
seens warranted, regardless of whether one uses the norm-referenced
Flnal Zxa-inaticn, or the ciriterlion referenced total recstt=st scores,
In trhe srecial cace of thne medla related test items, the non-audiovisua
groups did significently btetter 'n total perforcance, i

If one considers tre serforzance dzta in light of the rreferernce
data, it apgears that studente are concerned with trose experi~entsal
conditions wnich take the least time end vwhich are mort directly re-
lated tc the content of the tests, For exanple, tie L/SG cordition
we: coneidera®ly lese attractlve to the studente tian wee t-e straight
Lecture (L) eroup., Concelvetly, while the de~cnstration m2y have been
interesting, the etudents viewed it ac having no relationsnlp to the

Imoertent ceriteria of tre course, nsmely, tic workine of Physlies nro-

12
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blems. %While the inadequacy of such criteria has been discussed more
fully elsewhere (Branson, 1970) they are, nevertheless, widely uaed,

The preference of the S0 ¢cndition may be attributable to ihe
small amount of time actually prescrited for the students during those
weeks. That is, if the lecturer is willing to show students how to
vwork protlems, he is willing to listen, However, if one burdeng the
student with demonstrations, Audiovisual presentations, etc¢.,, the stu-
dent seems much more willing to do it himself,..

Regardless of the intergroup compariscns, the data collected arse
quite interesting. EXach Ter.inal Objective was treated in a variety of
wayst in the Study Guides, textbooks, and the lectures, The criterion
referenced test i1tems used to measure the behavior were evaluated by
the faculty along & number of dimensions: abpropriateness to the TO
{content validity), difficulty in Mathematics, difficulty in Physics.

These ratings are extrerely valuable in providing a methcdology
ty which a faculty meater can, a 2riori, determine the level at which
hies course ig taught., Providel that cne ie vw'1ling to z2crert finsel
cerfcroasnce cf the students as an indicstion of the levzl of eophieti-
cation of the course, tie derree t¢ which tile can be nredicted in ad-
vance 1g & good indicator of the course "level,"

If, on the other rand, it is necescary to weit untll after tle ra-
sults are in %to srgecify the level, it errears tiat tre students, not
tiue faculty, decide vhat level of perforwancé ls acceztatle, Parti-
culerly, %f the grsdes in the cocurse are assigneé on any "norrel" curve
tasis.

Our results indicate trat -the faculty is considerably tetter at

predicting student perforrance on the tasis of difficulty rztings thren

13
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lthe students are, Faculty correlations were -,42 and -.58 between
performance and difficulty, while students difficulty and performance
correlated only -~,25,

This procedure for estatlishing course difficulty level appears
enzinently more deslrable than a methed which uses ad hoc student per-
formance; to determine which test 1tems should be retailned and discard=-
ed, Our results indicated that there was a significant "weeks" effect,
from wnich we Iinferred thzt weeks were not ecually difficult, Phyei-
cists confronted with thls data clalmed to have known all along that
some toplics were indeed more difficult than others, ag is virtually
always the case in academic subjlects,

The fact that they could predict, with reasonatle precision, the
level of difficulty of the test iteme, and, .thus, control this level
of diffliculty, transfers the responsibllity of course level det' rmin-
ation to the faculty,.

The Study Gulde rezults were of great gereral interest. ‘hile
the "Linear-Branchlng“ procranmed lnstruction controversy has been
desd for mary yeers, it arpeared reascnable in tlis course tc offer
specific rezedlel frenes, to which tie estudent was locped, when te
failed to answer ‘orrectly on the first attenpt. Further, ti:at more
specific remedlals would te more effective than generel remedials;
While the data for each Voluue of the Study Gulide has teen rrecented
elsewhere, an analysis of Volume N 1ls Interesting at tils point.

Volume N nad "seneral" remedials, That 1e, the remedisl was si-ply

a presehtation of the correct way t¢ vork tre protlem, The remairder

of the ccurse used specific revedlals, That 1=, esch protlen was ansl-

yzed and tne Tost llxely, common, 2rnd protatle errcors ver. selected

for elaboration, The cstudents were showvn why they were =wrong, not

Q
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how to do the problem correctly..

If a remedial is effective, it ought to reduce the probability
of érror on the subsequent attempts at the answer, Thus, if a stu=-
dent has missed the correct answer on the first trial and is given a
remedial, he ought to have & better chance to ve right on the second
attempt than somecne ot receiving the specific remedial., We have
uged the following formula to assess the effectiveness of remedials,
where

nunber of double choices
Effectiveness =

total number of doubtle, triple, and ocuadruple
cholces

The results for Volume N indicated an effectiveness index of
+«59 and the general results of the course indicated an effectiveness
index for the remaining Volumes of .60, On the basis of this data.
it was decided not to include specific remedials dezling with student
errors in subseguent versions of the course, Couise developrers would
concentrate on & more careful description of the'correct way of work-
ing tiie protlems,.

Finslly, tne very low correletion tetween tre perfecr—ance of etu-
denis on the total of 159 criterion referenced itens srnd the €0 itean
norn-referenced Final is encouresing, PFProfessore Jjudgment of sverfor-
mance on criterion referenced items 18 a better indicator of finasl
acore on these itemsg then ia totel studen% prerforrtance ¢n ncrm-refer-
enced items uced as a gredicator,. Since the costtest ite s haed been
carefully screened for content velidity prior to their irclusion on
the test, 2nd hiad been Judred according to tneir exrected level of
difficulty, it was fossible to maike a more accurate deternainaticn of
t.he actual cource level of ¢ifficulty tnan would otherwise have been

pocelitle,
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Subseguent versions of the course can use the test items in a

. pretest form and establish a baseline of student performance, having
available past performance on the same items as & comparison. It is
important to ncte here that professor Judgment, tempered by past ox-
perience, 1s the critical element in developing the criterioan measures,
Student performance alone is nct used. Consequently, test items ere
not dilscarded when a large number or proportion of students answers
them correctly. Theyv are dlscarded when thev are rated and Jjudred in-
appropriate by the faculty,

The results of the Fall 1969 tryout demonstrated to the Physics’
faculty that the method of instructlion was not the critical element in
student performance, an accomplishment of some magnitude, Further,
thet students could, when provided with the necessafy instruction
and materials, achieve good recults »n their own.. And finally, that
if deta 123 collected systemtlically and used to revise the course com-

ronents, lmprovements can be made at each successive lteration..

16
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Table 1
Correlation Matrix for the Measures

Taken on Each of the Posttest

T 1.1
1 | 2 3 s ] 5
Var‘l able ,, v e m st ma Aia st e s o = L e 8 e e ehmam s i % s W o A it "
Performance
Mean Log Math : Physics Mean Student
Confidence Plfficulty,leficulty:ConridencgjDifficulty
S AR ORI el S Sl Seieieorivbat SO
1 -042*’ '] = 58*’ '03 -a 25’“
2 . 66’* ) e 11 . 10
3 2 .07 o 2hnm
4 5 . 66u%
5
VNN P NN SOt S N U P,
Note,~
¢ p L .01

The necatlve correlations indieete thzt as difficulty

ratings increase, perforronce decreases,.

18



Table 2

Intercorrelations of Background and Performation Varlables

on Those Sublects From Whom a Complete Set of Data

2.
3.
4,
5.
6.
Ts
.
9.

e r vt o e e v . 1 —T 2 R
SAT Vertal

SAT Math )1
Highschool Rank .14 1,06
Whole Man <17 {432
Quality Point Ratio .22 1,28
Final Exam « 34 1,39
Physice Validatlon ; el 1.36
Media Related E 051,12
Total Postiest ;-.03 .08

Was Availatle N = 77

19

- -.-’.'.-.__,-.‘u]-.—y— e T LR SRR -~ — Y P————
3] 4 | s 6] 7] 8
Y .
i
43 13 |
.25 1,27, 1,70
20 f,23.,.38 2 ! |
! ! ;
.03 z.ze Lo o3 lloh
.09 5.35 %.ho 1o25 1011 8,74
I TP ; :

Yote.- For 70 4df, the ,08 ievel ie .23, tze .01 level is ,20.
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Preferences and Time Data and the Rank Orderlngs

e SRl

B U T

Lecture

Student
Cpticn

Talking
Book

Study
Gulde

Audio- }
Visugl

Illus-
trated
Book

Lecture/
Dezone-
stration

Mean

Standardi
Deviation

Mote, -

Favorable

« SO%

cUTE

of Their Proport;ons

propéi«t"féﬁ”;""""””{ o Rank
et Pt
Most
Neutrel [Unfavorablel|Favorable
o 2% 188 1
o 4% «10® 2
35 .23 3
.35 .24 4 ;
1
!
o4l ; €5 5 i
! i :
| | |
40| .27 i 6 j
s f
T 7 . B
37T L Ltk
l ;
|
03 «05 ‘

[

& Indicutes 2 deviation of¥1 S.D,
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Ord'éz-” B “”1[ TESS T
Least {(Least
Unfavoratlel To Most)
1 P
2 - 1
3 4

t
{
s o3
5 .6
i
i
6 Y
7 4



